2004 Korean Nuclear Society Autumn Meeting

NHAL 8og [SA9 £=A3Z2 EXHS
Behaviors of Hydride Distribution in High Burn—up Nuclear Fuel Cladding

2467], 0|&E, Als, Yo, =4l
Korea Atomic Energy Research Institute, 150 Dukjin—dong Yusong—agu, Daejeon 305-353, Korea
kimsk@kaeri.re. kr

1. A=

zl=22 50,000~60,000 MWd/tU Olate] N4

T #HAZWAME JIES HAZHAE A 2X
AEX e dH2AM5H0 9§t A9
‘expected hydriding' 2 ZX0 X =IO Atshet
SHIt ~100 pm o 2E20HAMS =AZESE0

3 UCEH T

A2IF =& 2ECH 0|0 [ME $AZEES(|
I=s& =8 H40|] He AM2tE FE9 £4
EEEES Z=UotE 221 1,000 ppm Off 012210 U

kJ
o
=

0E n=sa
—&kske B Ol M
(=22 30|, =%
B ACH1-2].
S& Motol Jt&E XgHEel g2
°f AE2 MAEAZlAME UAHZ
SOH=XE, NHAEZ LS
=2 =82 JH0A S
N 2840l 0s O a2
2 OICH. ol0 2 =
2O HESE &H
21 Mo =23 Ast=2 20 OE
JAHAXHEEBESE OB SEE Sold 2 It
Ol =Rl 20X+ &t

m.‘"
==l

toll

s

m#ﬂ

i

=0 AR
fr e g
T
B b
tol

2 4o 04
o >

Hr
oy
n

0 B oo o

bl

4 A

| A

2

ol
Pplms
Mﬁ“

Hel

U MHO

foi
Ol
1o
0x

w Jo

MRS

op

e p-nerrme o

4z soz
SHE 0IIAI2

Z0 A= 028 dI

i

o Jd 4> [ o U 0x My B

|=
AN

e
HEZ
A
=

ol
=
ol

=

2. &8
T=ASHESE 400°C OlA £ EHACH =45
£ THE ol =43EE0 E2= AEHES Ot
28 (mounting)8t & AIBQ SEHE 2,000 grit
DXl SiC sand paper 2 H0ISHECH HOLE Al
HE2 el — 2 &S| 2| of
HoO'HNO3:H,SO4:HF = 10:10:10:1 2 S 3¢
= 0l & (etching) XSO swab O &5 =&
S0lZEe2 2AEBIYL
3. 2 ¥ &

3.1 2432 2% NS

HAQI S22 =432 MHO HL NYA
T2 25 SAEEST 010 M2t EIt6HH
I=2 MWl Z26tH %6tk &0 <Og!

913

3-1>1F 20|
=51 &gt
layer)0l &A=&
2 22A ool (&

Ct. MetN =AZTEE2
£ ZFol Zadligtd 1
=0 1 sS¥u2 AIE A

& =t A(thermal diffusion)Ofl (2t
O HHEN =A38l2 S(hydride
HU <O 3-2>0lA B= 2 H

of =&t 3 4240

oMo

=]
St

Ol

1>
k>
)j
m
v

¥

:

>
Bzt
2= 19 e
190,)
o4 [

o
2

10 0fy
%
e
z

THLB O

Z=ACHAH DA
'sunburst' EEHS =2EH AR
UL 0l248 'sunburst’
A2 1,000 ppm 2 aE
EASH eF 5,500 ppm & =4
sunburst' FZ0AN Z2Z2 E&
| 2 AT FH3H(embrittlement)

20| DALl &=&EEl (flake—off)

—o o

0

a
fin

He

o
4T o
I

0

(W
0
2

AMm
e 0z oy x
st = 4> 2 Ho o

=g
ol
02 0

i

M4 1 1 b
Jn 3 B 0 fir m ox

o M o ©

0x -
Mo o
£

P

o

18t 'sunburst' EEjS 22X £
S5 9 2= LHHOA
=0 Ol= m=sa 2 AL
f 282 &I {8 A 20|
e Z= X 2610 20 o=
XMelel XHolof J|elst Ho2 A=},

s
H

o

0 Hu 4m
[ljes
1M

=
=
m

fH OF Ho <= b
R Cre -y o

=
=)



3.2 DINEE =3E S8t =43%= 8t

g Ch.
20|
=)=

3|
olJl I8 2&Fe &

A5t9t0] MgE AIES ZEL, 0M=Zx
=1
=

f8t JIAHFQ HDIUHOILE Ol = Al
0l d4& [E2 28I dUHHES=Z
@Ol ©D OESTIt &6l el
+A3AE 2Eotes 20l EO0IoHK=

=
o EMHSE

et 0|48 =439
e Ho=2 A Vickers

INZEE =F5c. <38 3-3>0
AAEED} X L2 Zircaloy-4 2 ZIRLO™

990 DIMEEZAD 1,000 ppm % 5,000
ppm Gt=29 ¢¢§$%§ 20l ZIRLO™
EHo| [INACUS gAYEsOoR HOHSR
DHEFIHA 50 um B OOISHIHA S *é+ 2=
LIEFLH AT,

AARE)  OlE ABO FARME ¢

250~270 2| OlMZ=2tE 212 1,000 ppm &

=40t
X+OI 2t

2Egs 7ZIRLO™ 554 AT g
DECR S LUCH 2L+ 5,000 ppm

914

2004 Korean Nuclear Society Autumn Meeting

AAJ1 2ESE ZIRLO™ §E9 A= &=
o I WEH XNEUA SEHE NS
20 ZJ1)F ZEEQUCH UAREFHSO AL 0
MZS2t0l 2 300 Off OI2%ICt ol2ist 2=
2 DE2AWSUNA 28R 243129
Of et JIHBELEO ZEROZ [H2LH=s AtA
S E0I5I ULt

1o

X0
— —
g — =
25 4 L L
E NS T
=
ﬁ 3001 /,
c
g
£ 254 '/\_—
B Z;Mncé"é S
E - ..-o-"’»_“ho—o-‘"ﬂ “\0
. 204 ®
b %,
-
o
> — CAllel SArCe Inewr sutace
A e .
0 100 200 300 00 500 500 700

Radial Depth (um)

4. 28

DVHAATHAZNSHO| AL ddEHe=E =48
2 2 2EHSSE | £IS, DHAER 25
=2 MWl sl 2%6t) Bles =25
o Atgtetel AEH=RH A2 S(hydride
layer)0l ESEHU =25 A0 ESH=E S
0| SEZCH Olol et m=s2 MW I A
H&E Mols IS dMEs 4870 2

A2t 20, Jro F| ot X|HQl SX A
Mol £AZE9 20 ZFLECH olHst A2
Vickers DIMIZE 32 Sot0 =z8FQ =24
gtgetol =o10fl et 2IHESAE Mok SIHE

£ EQoI5tRUL

0

ZFa

A
9

[1] A. M. Garde, “Enhancement of Aqueous Corrosion
of Zircaloy-4 Due to Hydride Precipitation at the Metal-
Oxide Interface”, Zirconium in the Nuclear Industry:
Ninth International Symposium, ASTM STP 1132
(1991) 566

[2] M. Blat and J. Bourgoin, “Corrosion Behavior of
Zircaloy-4 Cladding Material: Evaluation of the
Hydriding Effect”, Proceedings of International Topical
Meeting on Light Water Reactor Fuel Performance,
Portland, Oregon, (March 2-6 1997) 250



